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ABSTRACT 

The purpose of this nHuiual is to assist school 
officials t»y providing information on the effects of leatS in school 
drinking water on children, hov to detect the presence of lead, hov 
to reduce the lead, and how to provide training for sampling and 
remedial programs. A protocol is provided for procedures to determine 
the location and source of lead in school drinking water. Appendices 
contain a glossary, charts for suggested sample sites, and an article 
describing how to preserve samples and types of containers for 
samples. (YP) 
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Reproductions supplied by EDRS are the best that can be made 

from the original document. 



Wotice for CQmaent 



This aanual is an interim docu»ent on which we are soliciting comments 
via a federal Register notice. It should be used iwaediately, however, to 
deterame if there are lead probleas in schools. Revisions will be 
published based on the couients we receive and the experience we gain in 
using this interia aanual. If you have coaaents on this docuaent send 
them to: Lead Docket, Office of Drinking Water CWH-550] , U.S. 
Environmental Protection Agency, 401 «M" street S.W., Washington D.C. 
20460. 
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LEAD IN SCHOOL DRINKING WATER 



STATEMENT OF PURPOSE 



The purpose of this manual. Lead in School Drinking Water, is to assist 
you, the school official, in the following four ways: 

1. by providing general information on the significance of lead in school 

drinking water and specifically its effects on children; 

2. by providing information on how to detect the presence of lead in your 

schools* water and how to pinix>int its source; 

3. by providing advice on the steps you can take to reduce or eliminate 

lead in your schools' drinking water, and 

4. by providing the information necessary to train your personnel in 

sampling and lemedial programs. 



The school official responsible for testing for and remedying lead in drinking 
water will vary by location. Examples include: superintendents of schools, 
principals, heads of buildings and grounds or facilities departments, science 
department chairpersons, or those hired by the school (district) for this puipose. 

Lead in drinking water is a complex issue. It is our hope that this manual 
will also assist you in responding to local concerns about your schools' drinking 
water and in preparing informational materials (such as bulletins and handouts) 
for your community. 
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LEAD IS A PROBLEM FOR CHILDREN 



WHY LEAD IS A PROBLEM FOR CHILDREN 

1^ Child™, i„ ^ur school may be drinking wa«r wi* high conce„«.,io„s of 

to the central ^ p^^^t^^^^T^ *^ » '^mage 
in.painx.hearing.S^^SrS'^IS^,^---^ 

^^soning can „suU in ,»po. cJSr^^^^^^tSrT'-'- 
have significantly reduced our overall exD««n.^^V^2r " '"^ 8as"line 

f ^"i^^ expo^StoS KTumi^oV "r:r-^j*''^" « 

food (which may contain lead absotM ir™» .j. " soil, dust, 

U«l in drinldng watffcMbe a ri^ij^^ containers), and water, 
lead, oanicularly for U^ftZ wh,^- , '=?"'"^'or to overall exposure to 
as bab> foo^Tolr ^ °^ "'""'^ ™«'« *"hwater. such 



LEAD IN SCHOOL DRfNKmO WATER 



LEAD IN SCHOOL DRINKING WATER 
A SPECIAL CONCERN 

Lemi Icvds in school drinking water merit special concent for several 
reasons. 



Children are mora at risk than adults from exposure to lead. Not 

only are children particularly suscepiibte to the toxic effects of lead, but thdr 
cumulative exposure to leid frwn various sources is likely to be greater. This is 
partly because play activities may bring children into contact with many potential 
sources of lead contamination such as din or s<m1. In addition, growing children 
tend to absorb more of the lead they consume than adults. 



The "on-again, off-agaln" water use patterns of most schools 
can result in elevated lead concentrations - particularly when school 
resumes after vacations or weekends. Water that remains stagnant in interior 
plumbing during a weekend or vacation, or even from the close of one school day 
to the opening of the next, is in longer contact with lead solder or pipes and rlius 
may contain higher levels of lead. For this reason, a school's water system 
should be thoroughly flushed before it is used by the children returning from 
vacation or after Uic weekend. (A discussion of flushing begins on page 21.) 



The only way to be sure of the amount of lead In the drinking 
water supply at your sc lool Is to have the water tested by a 
competent state-certified laboratory using EPA-approved methods. 

ConUK^t your state department of health or environnxint for a list of certified 
laborattHies in your area. 

Before making specific arrangements to have your schools' drinking water 
tested, you should develop a profile of its plumbing and potential for lead 
contamination. The questionnaire on page 11 will help you dctciminc whether 
lead may be a problem in your school's water. A copy should be completed for 
each school within your district 
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THE SAFE DRINKING WATER ACT 



THE SAFE DRINKING WATER ACT 



SDWA 
and the 
public water 



The Lead 
Contamination 
Control Act of 
1988 



The Safe Drinking Water Act (SDWA) of 1974 requires the U S 
Environmental Protection Agency (EPA) to set drinlcing water standards to 
protect the publtc health. Majw amendments to this law, passed in 1986, banned 
the use of lead matenals in new plumbing and in plumbing repairs, and required 

Zf 2?f P"*^^ ^ drinking water, {n Aug^« 

ivw. £PA ^oposcd new regulations to reduce even fiirther concentrations of 
lead m dnnfang water. These proposed regulations, to be fmaUzcd in 1989 
combme Maximum QMitaminant Level (MCX) and corrosion control treatment 
requwetnents to achieve this reduction. " wuncni 

Cte November 1, 1988. a major nfcv amendment to SDWA, known as the 
Lead Contamination Conmol Act of 19ei, became law. This amendmem requires 
me EPA to provide guidance to s»tes and localities to test for and remedy lead 
coniaminanon m drinking water in schools and day care centers. It also contains 
specific rcquu^menis far the testing, recall, repair and/o: replacement of water 
coo crs with le»l lined storage tanks or with parts containing lead and attaches 
cml and cnnunal penalties for the manufacture and sale of water coolers 
containing lead. In addition, the new law authorizes grams to states to suppon 
stale and local activities in this area. 



Revised federal 
standard for 
lead In drinking 
water — 
5ppb 



PROPOSED REGULATIONS 

Standards to limit Lead in Water Delivered t>y the Water Supplier 

It is important to remember that only public water suppliers arc regulated 
under SDWA. A public water suppUer is defined as an organization or individual 
that supplies dnnking wi»r to 25 ukw people or through at least 15 service 
connections. Schools which own their water sup^y are considered public 
woHr suppUen and are su^t to the prvvi^ns of this law. 

The Maximum Contaminant Level (MCL) is the maximum level of a 
contaminant peimitted in water delivered to a user by a public water svsiem. 
Under the proposed new regulations, dnnking water delivered by a public water 
system must have lead levels tqml to or less than 5 parts per billion (ppb). This 
level is measured at the point the water enters the supplier's distribution system. 
I.e., as It leaves the ireatn^nt plant. If a water system exceeds the MO. for lead, 
the supplier will be required to bring the concentration down to acceptable levels 
by cither installing a best available technology or by taking other steps such as 
dnlling a new well or blending water from other sources. [Note: ppb ;s often 
expressed as micrograms per liter (ug/1). One ppb is equal to one microgram per 
liter (ug/l) or .(X) I milligrams per liter (mg/1).] 
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LEAD IN SCHOOL DRINKING WATER 

« 



Contact your 
water supplier 
firat 



State programs 
holp school officials 
test for lead 
contamii^lon 



Schools wMch pwehaso mofr wator should first ask ihcir water 
supplier what the lead level of the water is when it leaves die trcaimcnt plant. If 
die lead level exceeds 5 ppb, discuss with your water supplier what steps it is 
taking or will soon undeitake to comply with the standards and thereby reduce 
lead levels at your taps (see page 4). 

The Lead Contamination Control Act of 1988 requires that States establish 
piogranns to help local educational agencies test for and remedy lead 
contamination in drinking water from water coolers and odicr sources of lead and 
aut}K»i;£es EPA to make grants available to States for Uiis purpose. EPA's goal is 
to eliminate or reduce lead in drinking waiw to the lowest feasible level. For this 
reason, EPA recommends that you contact your state department of health or 
enviionment for more informadon. EPA recommends that if you suspect lead 
may be a problem, you begin testing the drinking water in your school now and 
quickly take remedial steps whenever the lead level at any drinking water outlet 
exceeds 20 ppb. 



Sciiools which provldo me/r own wator and an timraforo 
consldarad to ba public watar sup/^laFS are subject to specific 
requirements under the regulations. As a public water supplier, you may be 
required to reduce lead levels of water entering your distribution system to below 
5 ppb and institute corrosion control and/or other tieamient. Contact your state 
department of health or environment or the regional EPA office for further 
assistance. 



Requiremnts to Minimize Lead Due to Corrosion 



Water 
suppliers 
are required 
to test 
water 
regularly 



Under the proposv regulations, water suppliers would be required to test 
regularly die water they distrilmtc to consumers. This tcsring is to be done not 
only as the water leaves die treatment plant, but also as it emerges from 
residential taps. 

If the average amount of lead in samples taken at the tap exceeds 10 ppb, or 
if the pH of the water is less than 8.0 the public water supplier would be required 
to make the water non-corrosive. Tiui is because lead enters drinking water most 
often as a by-product of die corrosion of lead pipes, soWer, fixtures, or other 
parts of a plumbing sysrcm. The public water suppuer would also be rer.uired to 
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THE LEAD BAN 



Other Raquirements (continued) 

iniplemcm a public education program to help consumers reduce lead in 

water at thar taps through measufxrs beyond oirros^n ^00^1 m!^^ Z^ ^"'^ 

iULU i lUNS. I Note; pH is a measure of the witfrV -triAit., -ru u u * 
the less acidic (and less comosive) the wat^r 1 

"-.«.aMauy. 1 nc n.ghcr the pH. 



^Sain. EPA recommends that you contact vour schonPs u^if^r 
m^ation on the quality, testing ^gntm,^dTa^e^^^^^ 

'^{^'''''^^lown water supply, you will 

promwHs of the proposed regulations, f^arrytng out the 



The 

"Lead Ban" 



Check to 
if your state 
has implemented 
the 'lead ban' 



iMi;;o^^rc;rr°'''''*''°'* ^^^^'^^^^ o. sow* 

The Lead Ban 

ftee"^;'^^^^^^^ 

rrVySX^r "'^^ "-.side^tiSr^^^^^^^^^^^^ 
7^^-11 ?u ^^^"^ amendments, solders and flux are considered "lead- 

free *hen they contain aot more than 0.2 percent lead. (In the parSder 

considered lead-free when they contain not more than 7.0 percent lead 

Although states we -e required to adopt ihis "lead ban" bv June 1988 vou 

tt^ns^:^^^^^^ '''''' - - . 

m^rSc^nr I ""''^ P*""^*^" contractors who are 

T °' "^P^^ '° plumbing to assure thai only lead-free maieri iis 

Yo^Z.nH Jr^' • ^"^ u°^f ''^ ^ ^P«"ed 10 Slate officials 

You should also insist that lead soldered joints ,,. new construction or rcccm 
repairs be replaced with lead-free ones. 
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LEA0 IN SCHOOL DRINKING WATER 



Notlfleation 
Requirements 



Notmcotion Requirements under SDWA 

If your school owtm im own water supf^y and the school s 
disffibuticMV plumbing system contains any materials rhat can be a source of lead 
coniamination, school officials are rcquiitd by law to notify the consumers (all 
school staff, students, and parents or guaidians of ail students) regardless ofihe 
lead levels in the drinking water. This notice shall be given to the consumers 
either by 

(1) three newspaper notices (one for each of three consecutive months); and 

(2) once by mail notice; or 

(3) once by hand delivery; or 

(4) by continuous posting in a conspicuous place for 3 consecutive months. 

The SDWA deadline for such actions was June 19, 1988. Since this 
deadline has already passed, notice should 1^ given immediately, if vou have 
not already done so. 



The notice must contain specific language. For assistance and details, 
contact your state dcpanmcni of healtii or cnvirr:.»ment. EPA's Office of Water 
has published a Haodlusk M Notification (qe \^ ^ Public 

DdoMag WafiEE Steto. Copies are available from EPA Regional Offices, your 
state department of health oi invironment. or the National Technical Information 
Service. Springfield, VA 22161. 
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HOW LEAD GETS INTO YOUR DRINKING WATER 
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HOW LEAD GETS INTO YOUR WATER 

M.^^ drinldflg water in two ways: by being present at the source or 

through cmosion of lead pans in a disiribution/plimbing system 



LMd in 
source 
vvaters 



At ttie Sourco 

funrfJJ^nSir^f nolcad orvciy low levels of lead 

(utKier 5 ppb). However, lead occurs naiuraUy in the ground and in a few ca«»< 
can pt into wdl water. con enter surfaci waters to^r^^ 
c^harges from .ndusirial or municipal waste water ti^itnieSt jSS^XT 
lead in air settles into water or onto city streets and eventually ^ rain watS) 
flows into stom sewers. Le«i from those sources is removed easily S 
existing treatment plant technology. ^ ^ 



Lead as 
a by-product 
of corrosion 



Through Corrosion 

fh«.»il1Ii'* ^'^^^ your schoors water supply 

through tfm corrosion of lead pipes, sokfer. fixtures, or other parts 
of he plumbing system which distributes the wat^wlthin the 
buildings. Experts regard the corrosion of lead solder as the maior 
cause of imti contamination of drinking water todi^ 

CcHTOsion, a rcM«ion between Ac water and the lead pipes or solder, is 
c«im»nly caused by "soft" water (which latheis soap casUy)aiid acidic flow 
pH) watCT. Howc^, all kinds of water may be poicnrialiy «^sive to lead and 
Aus result ,n high levels of lead in the water. Forthis leaLn, cotroLn Znl^l 
an important requiimcnt of the EPA's proposed regulations to reduce lead in 
unnnng water* 
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tfiAO IN SCHOOL DRINKING WATER 



Factors 
affecting 
extent of 
lead 

cufitamlnanon 



Lead levels 
nwy vary from 
Oiitfatto 
outlet 



FACTORS AFFEC7WG THE EXTENT OF LEAD CONTA«,NAT«N 

The extent of lead contamination ^ aff^t^^ u. 
including: ««™naaon is ailectcd by a number of factors 



• the carosiviiy of the water. 

• the age of d,c piS» ^ *««pipes; 

school what Che S^^^L^™ "P™!* '"^^d""! outlets 
rate, a«Vor buildSS^^ °^ ^^^^ » flow 

system, as with lead service conwctm l^h tHh? "P"'"? of ihe distribution 

cames water ftom thf puUic wate- im^ J ^.^^ connector is the pipe that 
al» be found in sec" J?s ^t^^f*^' ""^ leveU may 

infrequenUy used or wheie .^mZj? • f," is 
sokte. rai^iTvaSJ^S^Sf " of plumbing used Ie«J 
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WHEN TO EXPECT LEAD CONTAMINATION 



Expect 

widespread 

contmination 

Iff 



Expect 

localized 

contamination 

Iff 



The plumbing 
profile ~ 
an essential 
part of your 
overall 
program 



WHEN TO EXPECT LEAD CONTAMINATION 

In general, you can expect widespread lead contamination In 
your school's drinking water If: 

□ tiic buikUng's plumbing is less than 5 years old and lead solder was used 
in the construction; 

□ the water is conosive; 

□ sediment in the plumbing and screens contains lead; 

□ lead pipes are used diroughout the building; 

□ the service connector is made of Icsd. 

hi general, you can expect localliad contantf nation If: 

□ the building's plumbing is more tiian S years old; 

□ the water is non-<^)iTosive; 

□ thwie arc pipes or fittings containing lead in some locations; 

□ recent repairs or additions to plumtnng used materials containing lead 
(soldo-, tvass, etc); 

□ numerous soldo* joints are installed in shon sections of pipe; 

□ there are areas of low flow or infrequent use; 

□ sediment in the plumlnng and screens at isolated locations contains lead; 

□ water coolexs have tanks lined with lead or other construction materi?ls 
made of lead. 

DEVELOPING A PLUMBING PROFILE OF YOUR SCHOOL 

Completing a survey of your school's plumbing is an «scniial pan of ari 
overall program to identify high risk areas for lead in your drinkinfi water In 
addition, this survey will help you 

• make decisions about water supply and pipe materials in the school; 

• prioritize sample sites; 

• maice overall policy decisions regarding steps to initiate remedial action: 

• infonn parents ami employees about what the school system is doing about 

lead in the drinidng water. 

The survey on the following pages is deigned to help you make early 
decisions about your buildings. Answers to tfwse questions are discussed in depth 
in the section entitled "What Your Answen Mean" which begins n page 1 3. 
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OEVELOPIN<S A PLUMBING PROFILE OF YOUR SCHOOL 



The following questionnaire wUl help you determine whether lead is likely to be a problem in your 
schools. It wiU also help you identify which locations have the highest risk of lead contamination. Copies of 
this questionnaire should be completed for each school within your district. The questions and their 
significance are discussed in depth on the follow pages. 



1. When was the school built? 



2. After the construction of the original building, were any new buildings 

or additions added? If so, when? 

3. If built since December, 1986, was lead-free plumbing and solder used in 

accordance with the lead ban? 



4. When were the most recent plumbing repairs made? 

5. What is the service connector made of? 

6. Specifically, what are the pipes made of? (note the locations) 

copper plastic 

galvanized metal lead 

o*er brass 



7. What materials does the solder connccung the pipes in your system contain? 

(Note locations with lead solder) 

8. Are brass fittings, fixtures, faucets, or valves used in your drinking water system? 

(Note their location) 

9. How many of the following outlets provide water for consumption? (Note their location) 

water coolers drinking fountains 

ice makers kitchen faucets 

other 



10. What brands and models of water coolers provide water in your school? 

11. Do the faucets have accessible screens? 



CONTINUED 



(page 2) 



12. Have these screens been cleaned? 



"^"^t^T^l^^^^^ - ^-t leaks, rust-colored water, 

15. "^v^^eie been complaints about bad (n:.tallic) taste? 

16. When were water samples from your buildinu last t..r^ f 

J wuuaing last tested for contaminants? 



What kind of contaminants? 

was lead found? _ 

At what concentration? 
What was the pH level? 
Is testing done regularly? 

J 7. Who supplies your schooPs drinking water? 

A. Ifpunhased. you should ask your suppHi^: 

the water system have any lead pipine'' 
How corrosive is the water*? ^ '^P^P*"^- 
Is the water supply being tinted now? 

^ '^"^ conosivity? 
u ^' ^ ^ treatment is used? 

If ^'f^ wha^^^^ P"^^ cession control? 
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LEAD IN SCHOOL 



DRINKING WATEA 



WHAT YOUR ANSWERS MEAN 



1. When was 
the school 
built? 



2. Any new 
buildings or 
additions? 

If so, when were 
they built? 



3. Was lead 
free pluniblng 
and solder 
used? 



4. Whan were the 
most recent 
plumbing repairs 
made? 



The answers to these qu^tlons are Important because lead In 
drinking water Is most often a problem In school buildings with 
pUimWng that Is either very new (less ttmn 5 years old) or very old. 

Old Buildings — Up through the cariy 19O0's, lead pipes were commonlv 
used fiwr interior plumbing in pubUc buildings and private homes. Plumbing ' 
mstallcd before 1930 is most Hkdy lo contain lead. Between 1920 and 1950 
galvaniKd pipes were also used fm plumbing. Aftw 1930, copper generally' 
replaced lead as the most commonly used material for water pipes. However, the 
use of lead sdder with copper pipes ronains widc^r^, even today. Exixrts 
r^rd the corro^ of lead solder as the n^for cause of lead contamination 
of drinking ifater today. 

New buildings — are nor likely to have lead pipes in their plumbing 
systems, but they are v»y Ukcly to have copper pipes with lead solder at the 
joints between pipes, hi states where the "lead ban' is being implemented 
cfifectivcly, new plumbmg should contain no ie^ materials. You should be on 
the look-out, howevw. few renegade lead installation, as new plumbing 
containing lead can produce very high lead levels. Report violations of the lead 
oan to your state department of hcaldi or environment. 

Lead enters the water supply through two different reactions. The first is the 
reaction between the lead and the water itself. Where the water is not too 
corrosive, minwal deposits may forni a coaling on the inside of water pipes. The 
coating insulates the water from the lead solder and lead levels caused by this 
reaction decrease. Unless such a coating is formed (or until a corrosion control 
system is effective), dicrc is direct contact between the water and any lead in ihe 
plumbing system. 

The second process is the galvanic reaction between the copper in the pipes 
and the lead in the solder. This reaction is vigorous in new piping and lead levels 
can be exircn^ly high. After about five years, lead levels arc governed largelv 
by the cofrosivcncss of the water. Non-coirosivc water will allow a protective 
layer to fonn and the reaction slows down. 

For these reasons, if the school (or an addition, or new plumbing or repair) 
is less than five years old and lead solder or other materials were used in the 
plumbing, you may have elevated lead levels. If water supplied to the building 
Is corrosive, however, lead solder can remain a problem, regardless of the 
plumbing's age. 
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WHAT YOUR ANSWERS MEAN 



5. What is the 
service 

connector 
made of? 



6. What are 
your school's 
water pipes 
made of? 



7. What materials 
com^isethe 
solder connecting 
your pipeif? 



». Any brass fittings, 
fixtures, faucets 
or valves? 



<^<>'i«ku>gv,^^^^J^'^ connecwris .he pipe , hat 

lead service connectois. Althoueh 11110™^™..^!^ , '^"'^ 'he use of 
vibrations can cause fUting^Z'S^^I.'^^f? °" Pipes. 
lead contamination. ^ l^iecnve mineral build-up and thus alio* 

pipes on site. Wast bmldie^ ta^/Slw^.tf^'^ i^^^^ composition of 
materials.) In generalT combinanon of difFerent plumWng 

such^4Ke.'te^s ^i^?^^^ ^n'r "^'^"^ ^ ""j- 
drinking water. * ""J" °^ '«ad contamination in 

been us«i ,0 ^^^^s^i^^Z^''-^;''^' ^"^"''s lead have 
has fallen i„,ide die pipes Jy ra'slc'^^cot^^Z.'^' " 

c*H^?raiK^«'SwS^°"J *P°«- 

n:gaidthecor^onofI«SsoEti^S.?'*"*'*'"* ^1*^ 
drinking water today. ImSe^^wr^^^ ".T ^ contamination of 
contamination in te^uS^w^Xt '^"'""^ 

plaso?^?Sf^'^r^';^»^"f^^ ™y ^o"'"- lead. ,f 

standards^ are fre^Sm^^-^^ '^-^VT"'' ^"""dation (NSR 
standard may be obSn«l'S^S M7?P^"i^^ '^""^ "f '"i^ 
Arbor, MI 481067 '™°"* 1468. Ann 

simil^r^Ttap^e^^K^^^^^ 

8 percent lead. KvH^ oS^«rf " "P '» 

Pen*ntar 5 of \e^i^i^^„ higher 

verify that .i,eseT«i^ i^lel^ ^ "'"'•action. I, is imponan, ,0 
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tEAD IN SCHOOL DRINKING WATER 



9. lypes of 
drinking 
water outlets? 

10. Brand and 
model of 
water coolers? 



11. Do the faucets 
have accessible 
screens? 

12. Have they 
been cleaned? 



. ^nfddi&on to lead components in the plumbing system, lead solders or lead 
in the l^s fittings used in some faucets, water fountains, and refngcraied water 
cooters may be a source of lead. It is impoitant to identify the locations of all 
such dnnking water outlets. 

Water coolers may be a n^or source of lead contamination. Under the 
Lead Contamination Control Act of 1988. water coolers with lead lined tanks arc 
considered to be 'Hmminentiy hazardous consumer products" and manufacturers 
and mapctftcrs of these coolcis must repair, replace, or lecall them and provide a 
refund by November 1. 1989. The law also requires that soldw, flux, and storage 
tank mtcnor surfiiccs in contojt widi drinking water contain not more than 0 2 
pcnjm lead. Other parts of wau^ coolers which may come into contact with 
dnnking water may not contain mcwedian 8.0 pcacent lead. In addition this 
amendment to SDWA attaches criminal and civil penalties for the manufacture 
and sale of water coolers containing lead. 

Contact your state department of health or environment for a Ust of brands 
and model numbers of water coders found to contain lead. Use die list to help 
pnonnze your sampUng. If your wato- cooler is listed as having a lead-lined 
tank, sample the water immediately (see page 35 for directions) as these coolers 
have the highest risk of lead contamination. 



Sediments containing lead which are trapped on screens can be a significant 
source of lead ccmiaminaiion. Sediments should be tested for the presence of 
lead and the screens should be cleaned frequently. 



13. Signs 
of 

corrosion? 



Frequent leaks, rust colored water, ami stains on fixtures, dishes and laundry 
arc signs of corrosive waters. Bluc/grecn deposits on pipes and sinks indicate 
copper corrosion; brown stains result from the corrosion of iron. Where such 
symptoms occur, high levels of 1^, copper, and iron may be present in the 
water. 



14. Is any 
electrical 
equipment 
grounded to 
the water 
pipes? 



If electrical fsjuipment, such as telephones, has been installed using water 
pipes as a ground, the electric cumeni travelling through the ground wire will 
accelerate the corrosion of die interior plumbing containing lead. The practice 
should be avoided, if possible. However, if exisdng wires arc already grounded 
to water pipes, the wires should not be remnvg^ from the pipes unless a qualified 
electrician installs an alternative grounding system. Check with your local 
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WHAT YOUR ANSWERS MEAN 



cause severe shock. "apwpcr grounding of electncal equipment may 



15. Have them 
been complafnts 
about '^liad'* 
(metidlic) 
taste? 

16. When Mas the 
water In your 
bufMing last 
tested tor 
contaminants? 



Is the 
water 
corrosive? 



17. Who supplies 
your school's 
drinking water? 



efleciive treatment of fte w.tafwroZto^ZlT'?^ 
treatiiHmtniayincIiKlerediidm^^ ^lS^^ ' «»roaon control 

an»„g posnble tieatmeats wiU vaxy dq,ccdi„g on water^a.^ 
problem. TVeainZrf dSs roMc^^^.^^^*^' 

be required to bring Uiclc^lS^ to ^tfh^^^^^ ^^'1: '"PP"" 
blendinff warier fw^ «1 ® ^ dnlhng a new well or 
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LEAD IN SCHOOL DRINKING WATER 



GETTING YOUR SCHOOL'S WATER TESTED 



HOWtQ 

begin 



A two step 
program 



of hMlth or onvirommiit tor information and assistant Tf*""*"* 

mcnnoncd previously, the Lead Contamination Control Act of ««„in.« 
states to cstabUsh pmgi^ to help school officXStii? SLl aSi^s iLT 
problwn of lead in school drinking water. Funding for t^d^^^^Z" 

3:1*^ ^ni"'^' water suppUer or rftT^l^ 

department of health car environment may colle« and anXc wa^ 

A few laboratories will send trained personnel to collect the samples In 

on ^^T^"^'''' "'^"'SJ instructions begin 

t^e Uh^t^ T"^- S*"""'' ^P*^« instniciions in thTmSiual w th 
the labwaioiy to make sure they aie foUowing simUar procedures AEsur^ 
hat the personnel collecting the samples a« thoroug^^a^^^^^^ 
inrtnictMMis ami that they follow the in^nictkms ewcdy - 0^^.? 
results may not be reliable, omciwise. the 

The cost of testing ranges ftom $7 to $30 per sample. 

GENERAL PROCEDURAL CONSIDERATIONS 

ERA racommands that the sampling program be done in two 
Stejw, especially m laige buildings where many samples wiU be taken. In the 

of ouUets provLg 

^^^m niS.i^/*^*'''' ^P' ^°"«»^-»P samples are 

^n m>m problem loca&ons. By comparing results of initial and foUow-up 
samples, you should be able to klcniify the souicc of the lead contamination 
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GETTING YOUR SCHOOL'S WATER TESTED 



Coltect samples Isfifocfi school opens and betera any water is 
used. These samples, refentd to as "morning fost>dmw samples/* are 
regrcseniaiive of the water that is consumed at the beginning of the day or af»er 
infrequent use. If these samples show no le^ contamination, the water the 
chuoren are drinldiig is piotnbly safe. 

Do not take samples immediately after vacations, week-ends or holidays 
unless specifically directed to do so. These san^jles, although they may contain 
mgho' lead levels than ones collected during regular school weeks, are not 
repr^ntadve of watw in contact with the plumbing ovouight, and therefore 
make it more difficuk to locate the source of any lead contamination. EPA 
recommends that all schools flush drinking water outlets after week-ends 
m4vm»nmts(flushimgdinctiottsb€ginonpage22), unless additional tests 
are made to determine lead levels for this period. 

In general, a larger number of samples will result in the best assessment of 
the source and extent of the lead in drinking water. EPA recommends that you 
pricmtize the sample sites on the basis of likelihood of contamination. Your 
completed plumbing profile (pages 11 and 12 of this manual) will help you 
identify these sites in each building. 

Sample sites which are most likely to have lead contamination include: 

□ areas containing lead pipes; 

□ areas of recent osistruction and repair in which lead solder or materials 
containing lead were used; 

□ areas where the plumbing is used to ground electrical circuiis; 

□ areas where corrosive water having low pH and alkalinity is distributed, 

□ water coolers identified by EPA as having lead-lined storage tanks or lead 
parts; 

□ areas of low flow and/or infrequent use (where water is in contact for a 
long time with plumbing containing lead or with paniculate matter and 
lead debris). 

(See also section entitled "WHEN TO EXPECT LEAD CONTAMINATION" 
which begins on page 10.) 
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LEAD IN SCHOOt DRINKING WATER 



WHEN THE TEST RESULTS COME IN 



The Lead Contaminaiion Control Act of 1988 requires school departments to 
make available to the public, teachers, other school personnel, and parents the 
results of any testing for lead contamination, and to notify parent, teacher and 
employee oi^ganizations of the availability of these results. 

In light of recent studies which reveal that even very low levels of lead in 
drinking water can have subtie adverse elfecis on children, EPA recommends 
that action be taken to limit exposure or reduce lea(< in water whenever lead 
levels exceed 20 ppli. 



if no problem 
is found... 



If a problem is 
found... 



If test results from all outlets show that the lead levels in your 
school's drinking water do NOT exceed 20 ppb. EPA recommends that 
you take additional samples in the morning before school opens after week-ends 
«• v«;ations. As mentioned earlier, water sitting in the pipes for a long time may 
have higher lead levels than during mnrnal use. An alternative to additional 
testing is to flush the water supply after week-ends and vacations. Flushing the 
water system should be omitted only if f^her analysis from first draw 
samples taken on Monday morning or after vacations indicate lead levels 
below 20 ppb. Detailed directions for flushing begin on page 22 of this manual. 



If test results show I«kI levels in excess of 20 ppb, you should start 
step 2 of the sampling process to track down the sources of the lead 
contamination. In this sexxmd step, follow-up samples are taken from those 
outlets which show elevated lead levels. Directions for follow-up samples begin 
on page 37. Identification of the source of lead contan^nation is essential to 
finding solutions that will work. 

If tiie lead level of any water fountain or outlet exceeds 20 ppb, 
take it out of service immediately until the level of contamination is 
reduced to below 20 ppb. 

If your school purchases its water from a public water system, 

you should first notify your water supplier, your school board, and your state and 
local governments. Find out what your supplier is ctoing to reduce lead 
concentrations in die source water and what corrosion control or other treatment 
is planned. By working closely with your water supplier, you will also avoid 
unnecessary expenditures. 
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WHEN THE TEST RESULTS COME IN . 



earned out (see ^ge 4) YouZ r^?^ k T °' Wly » you are 

school and?S?p.L«':r"Srfi,tul«'^'f " 
done ». contact your suue (kMnmcmlfh^^^Ir^^ ^ "™ a'^adv 

OTHER STEPS YOU CAN TAKE 



Intortm 
fflaasuns 



'•"p^^^^^^^t^^^^::^ Should 

drinking water. The«ta^ i^a^Hl?''^™''''" » «=l>ool's 
other treatment by Ae "uSTe^« '"^ "^"'^ " 

buildings develops a pnSvett. fe^.^^^r"' Ilfl P*'"* y"""^ 
lead l««b of ,o£r ^ZSViJiSSS'JS?^ ISl"?''"^'' "»»"''«■ 
before you d«ide which C^:;^™"^'^^' 

quickly than cold wat^andk iS^^' '"^solves lead Sore 

is needed, it should ?h^.»^^,'^^^^^^^^^ 

iswdon. not by EPA ^^^"^^'^^ Drug Admin- 

regulaiion. EPA «oimSs thl.^^"'* * « ""der sia.e 

the bottled TOter^SriS?^™^' * f""" 
not exceed S ppb. guaramedng ti.al lead levels in the wafer do 
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LEAD IN SCHOOL DRINKING WATER 



Flushing 



Disadvantages 
to 

flushing 



4. Do not uso water that has been In contact with your school's 
plumlHng for more than six hours, such as overnight, or after week- 
emts or vacations. Have the water system "flushed" by the school cusfodian 
or maintenance pcr«mnel. Before school begins, flush those outlets where test 
results indicated ItaA levels over 20 ppb. If the test results show widespread 
contamination within your building, flushing the interior plumbing may also be 
necessary. 

In some cases, a thorough flushing of the plumbing system on a daily basis 
will keep lead levels below ^ ppb throughout the day. This is because most of 
the lead in drinking watw usually con»s from the plumbing in the school 
building, not from the local water supply. Flushing is important because the 
longer water is exposed to lead soWct or pipes, the greater the possible lead 
contamination. However, if the water is highly ccMrosive. or if the plumbing is 
new, supplemental testing should be <tone at die end of the school day to make 
sure that lead levels stay below 20 ppb. You may need to flush the system twice 
daUy — once in the morning before school opens and a second time before the 
lunch p«iod. Iflead levels return to their original levds within four hours of 
flushing, flushing is not a practical temporary solution. 

There ate advantages and disadvantages to flushing. Rushing is often the 
quickest and easiest solution to high lead levels, especially when contamination 
IS localized in a small area or in a small building. It does not require installation 
or maintenance of water treatment equipment and it does not require complex 
instructions. 

The most obvious disadvantage to flushing is the potential waste of water 
involved in the flushing procedures. If water supplies are limited in your area, 
some alternatives to daily flushing include: 

• flushing die pipes only after week-ends or vacations, when lead 
levels may be highest (use only if lead levels do not exceed 20 ppb 
on a daily basis); 

• thoroughly flushing several designated drinking water outlets 
daily, while taking all others temporarily out of service; 

• using bottled water. 
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FLus^ :ng 



• If the water is very coirosive. flushing may have to be done more than 
once a day since lend levels in the water can return to high levels very 
quickly. In order to determine the number of additional flushes required 
additional samples will have to be taken. It is probably not practical to ' 
flush the water more than twice a day. 

• If contamination is widespread in a large building, flushing will take a lot 
or time and can waste water. 

• Supervisee will have to check on the personnel performing the flushing 
to ensure that instriKtions are foUowed correctly and that accuraiC records 
we maintained and reviewed. -Rking occasional follow-up samples from 
the outlets is one method of checking. 

• Routine daily flushing of water coolers is not feasible because they take 
such a long time to flush. 

FLUSHING DIRECTIONS: 

Remember that each drinkinji water outlet must be flushed individually; 
flushing a toilet will not flush your water fountains. All flushing should be 
recorded m a log submitted daily to the office in charge of this program. 

1. To flush the interior plumbing, locate the faucet furthest away from the 
service line on each wing and floor of the school building, open the fauceis 
wide, and let the water run for 10 minutes (for best results, calculate the 
volume of the plumbing and the flow rate at the tap and adjust the flushing 
tunc acc(mlingly); ^ 

2. Open valves at aU drinking fountains without refrigeration units and let the 
water run for roughly 30 seconds to one minute; 

3. Let the water run on all refrigerated water fountains ,or 15 minutes 
(because of the long time required, routinely flushing refrigerated fountains 
may not be feasible); 

4. Open all kitchen faucets and let the water run for 30 seconds. 



LEAD IN SCHOOt DRINKING WATER 



PERMANENT SOLUTIONS 

You can take a number of actions to reduce permanently or eliminate the 
sources of lead which originate in your building's plumbing. Some of these 
actions may allow the elimination ot reduction of routine flushing. Each school 
system needs to examine these qjtions and make its own decision based on such 
factOTS as cost, availability of water, and manpower requirements. Of course, to 
avoki unnccessaiy expense, you should first contact your water supplier about its 
plans for treating the public water supply. If you own your water supply, you 
must comply with the provisions of SDWA (see pages 4-7). 



m WMr that ^ soft ttid/or acidic can be treated at the local 
treatment plant to make It less corrosive. This option is pamcuiariy 
effective because when water is treated to make it less coirosive, lead levels are 
reduced throughout the system. Treatment to reduce corrosion will also save you 
and the water supplier money by reducing damage to plumbing. 

In some areas, corrosion control alone may not be enough to solve the 
problem. Follow-up testing should be done after coirosion control treatment 
begins. If lead levels remain high, additional remedial actions may be necessary. 



■ Corrosion control devices for indivkluai buildings, such as calcite 
filters, soda ash or phosphate solution tank and feeder units are 
commwcially availabie. ni^e point-of-entry treatment devices which are 
best suittti to a school system which provides its own water typically cost $ 1600- 
2500 for an aveiage size school. If you purchase your water supply, contact your 
water supplier to see what com>sion control treatment is planned for the general 
water supply. Under the proposed regulations, the water supplier would be 
responsible to treat the water to make it non-corrosive. 

Factors to be considered in selecting a device for your school include 
performance record and the conosion-r^uction capabilities of the device. 
Contact your state department of health or environment for assistance and advice 
about selecting and installing point-of-cniry devices. Typically, the manufacturer 
will reconnmend a practical maintenance program once the device is installed. A 
good maintenance and quality assurance program is the best way to be sure thai 
the device performs its intended function. 
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PERMANENT SOLUTIONS 



Permanent 
solutions: 



corrosion «« copper p.S^S^ISSSSS'SJ'C"^ 
fl Load tovols csn bo rodticAd at hm * 

such as reverse osmosis deviceSSitiZ^...^''"""^""'* devices 
Because B«e devices dso conjn«rcially available. 

Units may be ddier pmcbased or 1^' ^ u ** only at the tap 

efiftetivenessvaries.'«^^,^Jt^^ 

National Suiitation FtaundatiM mSF) hS f ^ ^" effectiveness. 11,? 

•levicf , contaa your State de^S ofS ^ P^^'^^S any such 
page 14). or envmrnment and NSF tee 

■ JSJSW^I WirH"jjr ^ *^ ^ pipes can be 
system ln«»iff^S^J^" fl"""'««n8 

piping materials. How^^^d^fSJ^T"'^ ^'^''^^'^''f in t^^ 
building codes allow rSS^^^f^SS^cStl^- *^ 
."Stances, removal of g^lg ^^'il^^ Jnsome 
unless an accep«*le aCSS^iT^T'' " '"""'^ "''^ 

soliiuon. " ^ nwst practical 



Drinidng water '0^5 ca^J^l hf n*^^^ ^ '^^"^ •» IwadeiS. 

flushed by staff. """"^ automaocally, but may be manually 
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LEAD IN SCHOOL DRINKING WATER 



Permanent 

solutions 

(continued) 



ISwi^u'SLIfStS 'i?'t.'^""'""» ""SM b. modiflad so that 
wawr suppiiKi for drinkng or eooMna is mdiraetad >« kui^II 
sources of lead eomamliwion. '^"'•ctod to bypass 

" '» "flPractleel. botUad water mav ba 



?n?Ni1ci^?S^S.K^T5SL"''''' «Ptecament work 

SThS^SSr l^""* "9 ""M only lead-free solders ana 

^t,ST?»^i " "P^ j<* ■<> *e plumb "g is 

T ."^r* 'Pl^l^S m^tor veriiy that lead-ftee TOlerials tarebeen 
used. Test kits to detenmne if the plumbw used lead-ftw m^^wL . < u, 
reasonable phce. (about S40-see^6r^ ^ " 
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part 2 



SAMPLING PROTOCOL 



SusHiestad Sampling 
Procedures to 
Oetermlnstho 
Location and Sourca of Uad 
In School Drinidng Water 



3i 



PURPOSE 



Testing is the only sure way of telling whether or not there are harmful 
amounis of lead in your school's drinking water. As explains eariier. lead has 
most likely entered your schooPs drinking water through con .on of the scivice 
connections, pipes, fixtures and other pans of the plumbing system distributing 
water wishin your Imildings — rather than from the water suf^ly itself The 
sampang procedure outUned here wiU help you ctetwmine the location and 
source of the lead in wa^oboined Inan specific consents of the system, 
such as watCT fountains, central chiUer units, waia- coolers, bottled water 
disprascTH ice making machines, feucets, internal plumbing, and service 
connections. Give a a^y of the protocol to each person who will take the 
samples or evaluate the findings. 

Although the methods outlined in this protocol are similar to the sampling 
procedures used by watCT suppliers to detemiinc compliance with the 
requireinents of the Sale Drinking Water Act, this protocd is not to be used to 
determine whether a water supplier meets the federal standards. 

This protocol has beoj field tested and found to provide results which arc 
generally reliable. Despite the fact that lead levels of samples taken at various 
times from the same sample site may vary, the results arc usually similar. Thus, 
if test results exceed 20 ppb, you can expect lead levels of subsequent samples to 
wairant remedial action. Tbe opposite is also true. 

[Note: ppb is often expressed as micrograms per liter (ug/1). One ppb is 
equal to one microgram per liter (ug/1) w .001 milligrams per liter (mg/1).] 



BEFORE YOU BEGIN 

Analysis of samples should be done by a state -certifi<:^ laboratory using 
EPA-approved methods. (Contact your local water utility or state department of 
health or environment for irformation and assistance.) 

To keep the number of samples to a minimum, approach the task 
systematically: 

a. Prior to san^ling, study the layout of the plumbing system of your 
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BEFORE YOU BEGIN 



Umterstand 

plimibing 
tayout 
of)wiir 
buildings 



Mantify 
araas with 
tiighastrlak 
oflaacf 

contamination 



laywitoftlKJbmlding. (Examples of various plumbing corfigurmions in 

^adc^^s. fenpc suKily pipw, toldng water fountains, central chiUcr 
umts. stofa^ tanks, nscr pipes and different drinking water loops. 

ri^ «il*"SS:^2l]?^^* the water is elevated to the floors by one or more 
n^pq^ Water from the nser is uaiaUy distributed through several 
Affwent dnnfangwatw loops. In addition, in son« buildings. wSr maybe 

2S;Sli!ri2SLP"**'*'^*!"^ fcsinglc-sioiybttildinis thew^'^ 
fi^ tte service cwmectton via main phimWng brants 
^mftnnsuM,lywatcrtolattiils. SmaUcr plumbing connections &omtt«; 
and loc^ supply wati^ to die faucets, drinking fountains, and o^ 

J?? "upsncam" and "downstream" are used frequently in this 
""S^^^ * plumbing system moves 

downstream fiwn the source. i.c. the distribution main in the street 

b. Qjmplete die plumbing profile on pages 1 1 and 12 of this manual This 
i^ahlcycmioidemifyaieasofhighcsi^Skand^^^ ' 

^^'^ ^^EN TO EXPECT LEAD 

^^^™^-^^^^^Sinsonpagem Sample sitJwKe most 
likely to show lead contaniinarion include: 

□ areas where the plumbing is used to ground electrical circuits; 

□ areas where conosive water having low pH and alkalinity is distributed; 

□ areas of low flow and/or inficqi«nt use (where water is in contact for a 
long time with sediments ix plumbing containing lead); 

□ ar^ coning lead pipes or areas of rw;ent construction and repair in 
Which lead solder or materials containing lead w ere used; 

□ waiK coolers identified by EPA as having lead lin«l storage tanks or 
other parts cimtaining lead. 

If die wialyses of these samples indicate contamination of the drinking water 
by lead, a&htional sampling from other sites deemed less vulnerable to lc£i 
contamination may be indicated. 
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SAMPUNG PROTOCOL 



A TWO-STEP PROCESS 



initial 
screening 
sample Icientify 
location of 
lead 

contamination 



EPA recommends .hat the sampling program be done 
Step 1: 



m two steps. 



Follow-up 

samples 

Identify 

source of 
lead 

contamination 



Step 2: 

building are lalcer^^ ^"""al samples ftom the mtenor plumbing within the 
may te^."""" of cont^nination are Icnown, app^priatc ren«dial actions 

coirespondingly more foUow-up samples to pinpoint the so^ireT^? 
contamination. In senerai » iaro»r * . ^^^^^ 

assessin*n» nf th- «^ * a larger number of samples will result in the best 
assessment of the source and extent of lead in drinking wateT 
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SAMPLING PROCEDURES 



LABORATORY ANALY^ AND HANDLING OF SAMPLE 
CONTAINERS 



Follow 
laboratory's 
inatructlons 
oxactty 



The sample containers should be prepared in a clean laboratory environment 
by qualified laboratoiy pa^onnel using the apprc^riaie purity chemicals. Do not 
attempt to prepare your own sanq>le containers unless your school has qualified 
personnel and an appropriate fiicility. The laboratoiy should provide you with 
enough sample containers. Follow the instructions provided for handling the 
sample containers to ensure accurate nesults. Do not rinse the sample containers 
before filling. The laboratory has i»€paxcd the conoiners to receive die samples 
you will take and they may contain a chemical needed to preserve die samples 
properly until they reach die laboratory. Avoid any contait wirfi diis chemical. 
Be careful not to overfill die sampling containors witii watw. (For iftformation 
about the prvparaiion of sample containers and sample preservation, refer to the 
Appendix, page SO.) 



General 

sampling 

proceduras 



Label aU of die sample botdes widi the location of the sample site. Also note 
the manufscturer's name and model number of water fountains, water coolers, 
central chillei-s, and any odier water dispensing oudets from which samples are 
taken. 



GENERAL SAMPLING PROCEDURES 



(1) Collect all samples before ^hool opens and before any water is used. 
Ideally, die water should sit in die pipes unused for at least 8 hours but 
not more dian 18 hours before the sample is taken. However, in some 
areas of infrequent use, water fiom a particular outlet may not have 
been used in more than 18 hoinrs. Despite diis, die sample would siill 
be representative of the normal water consumption pattern. 

(2) Make sure that no water is witiidrawn from die taps or fountains from 
which the samples are to be collected prior to sampling. Samples 
collected from die designated sites after diey have been used will 
indicate lower lead levels dian may be actually encountered. 

(3) Unless specifically directed to do so, do not collect samples in the 
nwming after vacadons, week-ends or holidays. These samples will 
contain higher lead levels than diose collected at other times and are 
not representative of normal water consumption patterns. Finding the 
source of any lead contamination dirough follow-up samples would 
thus be more difficult. (For more detaib, see pages 18 and 19.) 
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SAMPUMG PROTOCOL 



HOW TO BEGIN 

school is considemd a^ubUcw^ su^^SSf. 



Sampling 
service 

connections 



SAMPLING SERVK:e CONNECTIONS 

weit^u"sSr^'l!2^^^*^^^^ "P 2 1/2 inches in diameter 

Tto this sample bcfcHt school opens. Open the mp closest to the service 
conr^cnon. Let the water nin and feel the teiSpenuurc of^e w^^^^^^ 

«^nt^ w^^Z^^ interior plumbing, this colder water sample 

»S,K?K ^ ^'^^ ^^^'^ Of the building and in 

con»:t with the service connects. RU the sample container with 250 mLof 
water unless otherwise dinsctcd by the laboratoty 
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8AMPUNG SERVICE CONNECTIONS 



SampkJM 

This sample is representative of the waicr that has been standing in the 
distributicMi main. "Me it horn the same location as sample IS. Let the water 
ron and eed^ten^enmirectf the water. When you feci the water change from 
wama to cold, allow the water to run for an additional 3 minutes and then collect 
the sanqile. Fill the sanq^le container with 250 mL of water. 



In^rprtting the Remits 

• If t lie lead level of sample IS dgnlfkantiy exceed 5 ppb (for example 

10 ppb) and b Mghcr tlian in samirie IM, 1^ is contributed fhHn the service 
connector. Check for the fnesesce of a lead service line. In the absence of a lead 
SCTvicc ccmnector. lead goosenedcs or odier aiq>unenanc«s containing lead in line 
widi die service connectitm may be die source of contamination. Usually no 
significant amount of lead (above 5 ppb) comes from the distribution main. 

• Iftbe lead level «^sMn|ilelM^gnifkantly exceeds 5 ppb (for example 
10 ppb). lead in die wato* may be at&ibuted to die source water, sediments in the 
maw, or possiUy 6om lead joints used in die installation or repair of cast iron 
pipes. If die wa» supplied is fiom a well, a le^ packer in the well may also 
contrilMite tead to die waier. 

• If the lead levd <rf samples IS and IM are very low, close to 5 ppb. 
very Utde lead is picked up from die service line or die distribution main. If any 
of die initial sciming sampks <rf Step 1 indicate a problem with lead 
conianunatiofi, die source of diat contaminatit^i is in the interior plumbing and/or 
oudeis (or sediments containing lead which are trapped in the plumbing or on 
SCTeens), not die water sufqily or die service connection. 
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SAMPUNQ PROTOCOL 



ld«nttfy(ng 
tiM location 
oftfrifildng 
water outfits 
witfi 
load 

comaminatlOR 



Drinking 
fountains 



STEP 1 - TAKING INITIAL SCREENING SAMPLES 

SAMPUNQ miMViOUm OITTLETS i 

Next coUect iitf tiai screening samples for analysis ftom UuUvidual 
ouUcts m areas you have UknUScd as baviog a high ri^f ^S^tiof th^k. 
o«de« include drinking water fountains (i^uOmf^^ cS^Z^^ 
mjjcfcunes. w«er faucets and any place wh«e sedi^t has coEinT^ 
plumlang «• on serins. 



or 



DRINKfflQ WATER FOUNTAINS 

There are four main types (tf cMnldng wato- fountain systems: 

1 . TThe BubMtr or Drinking Fountain. Water is supptied to the bubWer or 
fountain duecUy firom the building's plumWng. "icouoineror 

bubWets^'i^K^^ water for a number of drinidng fountains 

Wat2"i/t.!S;J!:i^^ ^ ^ ^"'^ system. 

Water is supplied to the water cool« frwn the buUding's plumbing/ 

.^Jii^^^T^f^^ Dbpensw is a type of water fountain whose water is 
supplied nom b(»ucd water. 

Note: Do not close the valves to the water fountains tt>pi«vent their use 
Mimitc aqpun& of scrapings firom the valvw wiU produce inaccurate results ' 
showng higto* than actual lead levels in the water. Take all samples with the 
laps fuUy open. 
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INITIAL SCREENING SAMPLES ' 



Bubblers 
without 
cantrai 
cbllter 



BUBBLERS OR DRINKING FOUNTAINS 
Bubblers mdthotit Cmtral Cblller 

FUI sample container with 250 mL of water. 

contact ^th ^b^mcr^Jtl^m^^ ""^Z^"^ ^ ^« 

the oam of the ™t ^ P»"«»^« closest to 

thcw'i^^'SSa Collect 
into the sir^lf^'ujfLX^ f ™n 

whe,e test zesulcs inm^^Tc^Zt^2Z^ '""""^^ 



Bubblsrs 
with 
central 
chiller 



Bubblers with Central Chiller 

Fill sample containers with 250 mL of water. 
initial Sereenitig Sampie Num^r W 

whe« test results indiStt^^^^^^^ ''^^ "'^'^^ ^ 
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SAMPUNQ PAOTOCOL. 



Wat«r 

coolars 



WATER COOLERS 



f«»Js m conitci with dthcr of thi«e«^ ^ *" * ^scivotr. RcfriMnnr 
lined storage unit; the scSiTof including a lead 

for the tesdng. recall, tcpair ami/^]^^^^l ^I^i^c rtquircmcnis 

Contact your state d^s^n^^^^"^} «»len5 containing lei 

^containing lead. ^5^f r***' '^^^fied ^iST 

m all san^lc containers with 250 mL of water, 
/iM«B/ Scneniftg Samj^ Number iC 

con^sts of water thai has ^^^l^t^.t'Tu^f'''^^^'''' ^'^ ) H 
umt, and the section of plutnbing St^roStM:^^^ 

;::«f. .^uow-up samples S 41^'„"^Tr '"'"^''^ ^« 

results ind^ lead levels ^^ppT^^ ^ '^"^ ^«>'cn where lest 



Bottled 
wator 

tfltp«nsarg 



BOTTLED WATER DISPENSERS 

Fill aU sample containers with 250 mL of 
fniM Scmning Sample Number ID 
This sample is representative of the 



water. 



water thai may be consumed ar the 
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INITIAL SCREENING SAMPLES ' 



^^^^^ 

*h« sstiesulBSTSteuS^^b dispensers 



let 

AtaWng 



fiuctts 



k:e making machines 

gloves pnnided byThb!^ ""^ *^ " disposable ptastic 

:r (tw. niiimKif.- a.- • ^ lo acttmiinc if the source of the lead 

5 mc piumbmg «• the icc-naldng machine itself. 



WATER FAUCETS 



HU aU sample contaiiiCTs with 250 mL of water 
ItHm Serening Samph Number IF 

This san^le is reiroentativc of the water that may be consumed at the 

^Tli^^^^'^'^^^'^' Itconsiste^fwaSh^b^nin 
contact with the fixtmt and the plumbing connecting the faucet to Sle 
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SAMPl '-S PROTOCOL 



BuMer 
cantfai clillier 



STEP 2 - TAKING FOUOWHJP SAMPLES 

BUBBLERS OH DmNKINO FOUNTAINS 
BubbterswimoulCemrBl Chiller 



in the water, compare the test rrsults of 



l-tnpniiiig the Results 
san^les lA and 2A. 

'^-^ 

** « contributed fiom thVtabWer ""^"^ " "f 
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POLLOW-UP SAMPLES 



Bubbler 
witbout 
central chiller 
(comimjad} 



upswm fiom the bSer «=on«nbuied fton, the plumbing , 



BuMsler 
with 

central chiller 



BubMer wrfth Central Chiller 

»™p^™«"!S^J^..^^^ t^rc initial «»eni„, 

With 250 mL of water. ^ P^^" ™ ^P^^ containers 

FoUow-up S4impkt Number 2B 



interpretir^ the ResuUf 

J° **f?™i'5 ^« of lead in the 
samples IB and 2B. 



water, compare the test results of 



.eadinrdSSr:^^^^:-^"^''^^^^ " P-o„ or 

the lead in fl« water is contiibSted ^,7^^?*° ^ " °^ 
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SAMPUNG PROTOCOL 



Cantral 
clilIlM- unit 



CENTRAL CHILLER UNIT 

Fill all sample containers with 250 mL of water. 
FoOow-up Sample NumtisrSB 

■ap or valve, wiAou, SSowiag aa^ "P"™"* 
FoUow-up Sampk Numbtr4a 

«,^^J^^ from a tap or valve as close lo the outlet of the chiller as 
InttrprtUng the Results 

.r. ll^ ^^^^^^""^ '^^^^P^^^^ '^^^^i^^rthm m sampk 4E lead is 
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FOLLOW-UP SAMPLES 



• the lad lef€l In sam^e 4B is greater than in sample 3B, a portion of 
Uie lead may he «mung fwm the chiUer. Noic: sludge and sediments containing 
lugh levels of lead may accumulate in chiller tanks. If the test results indicatt? 
that lead is contributed from the chiller unit, check for the presence of debris and 
sludge. Rcnaove any of these materials from die chiller, flush die chiller unit, and 
re-samr" » -rac water. 

*f. sample 3B exceeds 20 n>b, EPA recommends additional 

sampling from die distribution systan supplying water to die chiUer to locate die 
source of contamination. (Refer to the section entitled INTERIOR PLUMBING 
on page 45.) 

• If the lead level in sample 3B is very km, dose to 5 ppb. very Htde lead 
is picked up fiiom die plumbing upstream from die chiller. The majority or all of 
die lead in die waia- may be attributed to die chiller and die plumbing 
downstream from die chiller. 



WATER COOLERS 

Follow-up san^les arc taken from diose water coolers where test results 
indicate lead levels over 20 ppb. Fill all sample containers with 250 mL of water. 
These samples will help you determine what die source of contamination is. Be 
aware that: 

• Some water coolers have storage tanks lined widi materials containing 
lead. You shouM contact die manufaciurCT of any water cooler units you have 
purchased, or are pUuimng to purchase, for written guarantees diat no lead has 
been used in die uniL A Ust of Inands and model numbers of coolers which 
c ontain l ead has been prepared by EPA and is available from your state 
depaztmenrffif healdi or environroent (R^r to page 4 for additional 
if^rmation.) 

• Sediments ami debris containing lead on screens or in the plumbing 
frcquendy produce significant lead levels (Follow-up Sample 4C). 

• Lead solder in the plumbing can also contribute to die problem. 
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SAMPUHG PROTOCOL 



Water cooien 

(OMItlniNM} 



FoOowHip Sample Number! C 

water ftom .he fountain run is .^u»l S <="»«■ t« the 

most Bush for IS minuf« tom«^^t^^f!^l *f ""-Ple- Vou 
storage imk. ' ™ *wgnant water is left in the 

FeUow^ San^ ffumttr 3C 

Because the water in the cooler was flusheH* • 

saovie is representative of the wa^X ^TJ?,*' "ft^^on. this 

overnight, not in extended (^^HT^, ^S""^ *** ** 
differ from Initial ScncnSiT^teicf '^'"^ »> *»• « -ay 

»«^K«12rn^X"?^^S^"^*'^»»-^ This 
water immediMely after opeS?&u?«^^hS?,^'"?"'^***^- Con^'the 

«Ftiung me ttucet without aUowjng any water to waste 

laitrprttim the Kesutis 

coo.eV^'^nS'^S'.i-Jne^^^^ '» ^C, the water 

.e«n- 2C AND the lead 
the water cooler may alsS be con,ritaS?SSi^-.^^i^'»"« 

fit>m the cooler and^ .^"S^YLt^n°^1^^ *e plumbing upsneam 
contributing lead to the Taw * connection leading to the cooler, or both, are 

be sediments contained mtife oiS« ,.^£ !, 1 ^' ** <^ *« '"^ may 
upstieatnfh»nthe^S«? ^*''*^'°^-°'*e plumbing ^ 
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FOLLOW-UP SAMPLES * 



Water coolers 
(oominiMd} 



To verify the source of 1^ take the foUowing steps. 

1. •ftke a 30 secwri flushed sample from a tap upstream from the cooler or 
compare san^le 2C with die leaUts obtained from foUow-up samples taken from 
oudcts ui^tieam from the cocder. If tow lead levels are found in these samples 

(close to 5 ppb). the source of lead may be sediments in the cooler or the 
plumbmg connecting die cooler to die latml or lead solder in die plumbing 
between die taps. ^ ^ 

2. ff Ac flu^ samples frwn the upstream oudets have lead levels in 
tiuxss of 5 ppb. *en die coder and die iqjstieam pluml^ng may bodi contribute 
lead to the water. 

lb conliim wiMihtr tlw eoolar It a MUfc* Of lead, ttice and snatyM 



FoUew-up Somplr Numb^ ^ 

Turn off die valve leading to die coder. Disconnect die cooler from die 
plumbmg and look for a screen at die Inlet Remove die screen. If dicre is debris 
iwesent. check for die presence of lead sddcr by sending a sample of die debris to 
me Ubwatoty ftx analyns. 

Some coolers also have a screen instaUed at Uieir bubbler outlet. Carefully 
remove die bubbler oudet by unscrewing it. Check for a screen and debris, and 
have a samplt of any debris analyzed. 

^mc codtts arc equipped widi a drain valve at die bottom of the water 
reservoir . Water from die botiom of die water reservoir should be sampled and 
any debris analyzed. 

Colkc^^ample 4C from die disconnected plumbing oudet in die same 
mannCT as feu conected siinip!i> t^mfrffr | f Compare die results from sample 
4C to diose of die odier samples. 



interprgOHg tht Results 

• If the lead level ki sample 4C less than 5 ppb, dien lead is coming 
from die debris in the cooler or die screen. 

• If the lead level fai sample 40 is si^ificantly higher than 5 ppb. the 
source of lead is die plumbing upstream from die cooler. 
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SAMSUNG PROTOCOL 



Get written 
assurance 

lavMs 

from bottled 

water 

distributor 



BOTTLED WATER DiSPaiSERS 

FiU all sample containers with 250 mL of water. 
FoOow-up Sampk Number 2D 



unit 



you todctcnninc the source of lead in the water. 



souitc 



in sample 2D. lead may be 



•wSed yma^c^^i^^^^ '^^^ ihe imeretaie sale of 

do no, drink ^S^"'^'^"^^ «»r 'nds th., you 



Ice 

making 
machines 



ICE MAKING MACHINES 

^JII^'ZiIm '^"^''^"8 machine 

the lead is dl^p'^uSSn'^rL^^ ^^Ij^^^ — of 



FoOaiMip Sempit Nmiber2B 



the lib^fSSS ^^s^'j.^r'^ • » 

mm... irVLITS?^ ™''"™0fjr Will detennine if lead solder is 



ERIC 



48 



4i 



FOLLOW-UP SAMPLES 



making 
(cominuM) 



^'^'Vnting the Mesttlts 

*e ilclt iS"^^^ i. dose to 



^Ppb.thcsourccofthclMdin 



Water 
faucets 



WATER FAUCETS 

™ with 250 fflL Of water. 



4^ 
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8AMPUNG PROTOCOL 



Laterals 



SAMPLING INTERIOR PLUMBING 

In general, if lead levels exceed 20 pjpb in follow-up samples taken fmm th^ 
dnnking watcrouUets, additional samples ftom designattStelitts mX^ 
jn^plumlnngshouldtetaken. These sites inclJde the 
heato, and pipes. The configuration of the interior plumbing 3 

The sampling should piocced systematically upstream ftom the initial 
foUow-up sample sites. The goal is to isolate thLe secti^s™S 
plumbing which contribute lead to the water by «>mparing the ^ulte ofTh.<. 
samples with results of previous samples. ^^^^^ of these 

Fill all sample containers with 250 mL of water. 



LATERALS: 

...J^^^ ^ the plumbing branches between a fixture or group of fixtures 
such as taps, water fountains, etc. ^ *^ "xiures, 

Sample IG 

Let iSTa^fn^ f^*'^"" been dwignated as the sample site for the lateral pipe. 
Let the water nm for 30 seconds before «)lleciing the sample. The purpose of 
fiushmg the water is to clear the plumbing between the sample site Shriateral 
pipe which wiU assure coUcction of a rej^sentativc sample 

siK:h^ ^fT^'^J? °»her outlets 

swaias 2A, 2E, and 2F. Con^arc tlw results of these samples from outlets 

"?!?*f"^^. 1?*^^**^ of sample IG for additional infonnation on the source 
of the lead within the interior plumbing. 

Interpr^Hng the Rgsutis 

fmm rfU ^ """"P** 2® ^^^^ ^ditional samples 

from the plumbing upstream (the savicc line, the riser pipe, the loop or header 
supplying water to the lateral). *^ ^ 
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S*«PUNG,NTE«K>RPuuMBW6 



Latarels 



^oops and 
noacfers 



using iSS sSfas'^ir!^:?^^ be caused bv 
LOOPS AND/OH HEADERS 



beiween the siSfi^ "."ll"* is tocwX^ "'°""'*"« 
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SAMPUNG PROTOCOL 



Loops ana 
headers 

(contifUitci) 



Rfsar 
Pipes 



In^rprttation of Results -- 

• If the kad level is over 20 ppb. collect additional samples from ihc ' 
plumbing upstream supplying water to the loop or header. Compare the sample 
results with those taken from the service line or the riser pipe which supplies 
water to the loop and/brhciKier. 

Hi^ lead levels may also be caused by recent repairs and additions using 
lead sobers, or by sediment and debris in the pipe. Debris in the plumbing is 
most (rften found in areas of infrequent !isc and a sample should be sent to the lab 
for analysis. 

• If the lead levd in sample IH or II is equal to the lead level in a 
sampfe taken downstream from sample site IH or II. the lead is contributed 
from the header or the loop and from the inicriOT plumbing upstream from the 
head or loop. Pbssibic s-s ^rccs of lead may be the loop, header, riser pipe, or 
service connection. 

• If the lead level hi samite IH or II is dose or equal to S ppb, the 
portion of the header OT loop upstream from sample site IHor Hand the interior 
plumbing supplying water to the loop or header are not contributing lead to the 
drinking water. The source of lead is downstream from the sample site. 

• If the lead level In sample IH or II signiHcantly exceeds 5 ppb (for 
example 10 ppb), and is less than the lead level in a sample tr.ken 
downstream from sample site IH or II, a ponion of the lead is contributed 
downstream of the sample site. 



RISER PIPES 

A riser is the vertical pipe that carries the water from one floor lo another. 
Fill all sample containers with 250 mL of water. 

Sample Number IJ 

Open the tap closest to the riser pipe. Let the water run for 30 second* 
before coilccdng the sample. The purpose of flushing the water is to clear the 
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SAMPUNO INTERIOR PLUMBING 



Riser pipes 

(contlmiMi) 



'"/"prelingihegesaOs 

cau^d by recent rc^ »^^ti^^f^'^ P'P«« may also be 

Plumhng .no s«vice con„ecdon"u;^;^!S, "'^ 

connection <ne not coniritatiiS^o^S '-S" 

•Jownitream of the san^le sitL ' ^ °f *e lead is 
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QLOSSARY 



GLOSSARY 



Chiller: A central refrigeration unit providing cold water to bubblers 
fe^K.l-»renr»»;r«^^ 

toXure'^f g^"orfiK""° ^"""'^^ -er 

r;i o^rsi^ s^^r - ™- -p-^ - 

Blew: The verticai pipe that carries the water from one floor to another. 

^tlu ^JS!S!L'*'"?f "'^ ^ ««' iofrts between pipes. Until 
fwentiy, most soWer contained about 50 oercent lead i aan ««r.!^u. 
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APPENDIX 



SSSSSS?'* '^""•^S '^N" SAMPLE 

?™PBngpj»g«n. C^.Z^^^'^^^'^o^ift conscientious 

reduce the anoun, of te^TinX^ ^^^f? *^ "hich will 

In ordbr to avoid analvtM?*! - 

Sonomtaants bom tbe outside ^^"^ *« 

ftom the sanvle through ad^SSS^ ^ «der to m-oid the loss of lead 

"nn'le with «»n«n.„S|^2SSZpH S'.r ^"^ '^'fy^^ 

be us«l at the tiM ofte^te^JS^J!!?.'^ ^Z? "'aic acid 
rramclioiis. preseive the ampte .^^ 5^ of shipping 

Upon ieceipt.TKi^*"^''"P'''°^^ 

For more detail, refer to E»V manuals entitled 
King. Cindnnad. OH 45268) airi " * ° Pubhcauons, 26 W. Manin Luthe^ 
Hotline. 80(M2M79U ' ^"^S ^ 
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Initial Screening 
Sample 



IS 
!A 

IB 

IC 
ID 
IE 
IF 



Follow-Up 

Sample(s) 

IM 
2A 
2B 

3B.4B 

2C 3C 4C 
2D 
2E 
2F 



IG 

IH 
II 

IJ 



Type of Outlet or Plumbing 

Service Connection to Distribution Main 

Bubbler without Central Chiller 

Bubblo' with Central Chiller 

Central ChiUcr Unit 

Water Cooler 

BotUcd Water Dispenser 

Ice Making Machine 

Water Faucet 



INTERIOR PLUMBING 

Latnal 

Header 
Loop 

Riser 
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APPENOI 



<'<'»^^^:^'^s^-^y "tendon «, proper 

*»fhed with deiergraiaad tarwiSSd^h^T'^°'? "* ^^gMy 
^.0Hcacid«K.«^waL.:S-^^*l^™-tSt^^^^ 

fr°ni Che sample thmugKp^™'^JLr" "'^ *' '°« °f 

with concoitnSjSarid »'""• «tie 

cannot be used at ihetiS than 2 If u„ nit™ aca 

^^'^^li^^^^^^B^^^t^'t'^-^^ f» Chemical 
<brthe CWificaiionrflX^'n^^l^^'';^'*^ W9, wd "Manual 
002. October. I98i Analy^« Dnnlcing Water," EPA-560/9.82- 
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Overall Sampling Strategy 



2^ 




obtMvadinintoriM i 1/ 



LiMdtoMlinMfvics 



The MfVfM oomMiM 



1^10 immoi phimtMng «id 
sources of lead 
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Single-L 



<:.?i!!l^'®. '-?V8l Buiidina 

«, IC. 10. i^^**** ««p^ 
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Building 



Fountain 
^'(Bu bbler) 
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Building 



Fbunuiiii 



High Rise Buliclfng 
Suggested Sample Sites 

t^iaSS^^^ cool«», taps, . 
IB. 1C 10. IE, IF) 

^*"l>iM Awn laltlll or loOD - ilD after • 'M 
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Water Supply ,o Water Fountain and Bubblers 

from Central Chiller 

Suggested Sample Sites 

jTl f*""^ flrit *mr from coo)m ■•«. 




From Supply 
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RecondofFoltow-up Sampling 
Contact Person tor this report 




Hecord o* SanipUiig 

Name of Building 

Contact Person tor this repon. 



Initial Screening SGr^pFss 

led I moirf,'' if"!? - - 



oum aMfiUE touMfitf i«at K 



